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mZm^tiH. #KifcRj&*3 8 0 nm~4 5 0 n mX**>2> V— if If- A fc*H-& 

m (Cu) MftU ift IBfjl 2 ^Sj£>§|(i v V a > (S i) *±^fcf* 
il^®-eab* 8B$3*<£>3fotiS^ £ wi^f fc/h M^ii:^ T/f left; 

o ft&.m^-<oy ^xi/^j^u «9®<wix.^>tL, ^^i:, mmnffizw 
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fc-To #KEB5e£;H& fcOTIi&vv^ 1 a^$tU(±l Onm 

-40 n mizm^i-^ Z t tfftt L < . 1 1 a©k*7f t LTI±0. 2 
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JfL 1 ^^LTx-^Of£#l^^f9^^-folt^ U— ffcf-A 1 5(D^ Kh7 
•y ? t LT^S#J^*7t:1-o ^-/l 2 a <7)$i£ ^ tf f-ti, 3df^|£ 1 1C 
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y^A (Mg) , (Ti) S^^v^ (Bi) frt>%Z>&£*)MtfiXtz 

2b««»^l (Cu) L<, — #<Z>±j&#*3i (C 

u) i:Lt^±Wy'J3> (Si) tfl>i t^f y?ll^ 0 ClO^ 

, 3foSiSJi 1 3 m tzitLWir&fcfcm 3 2b <D£.j&&&z/ =i > (si) <9 . 

&9§*IBWI 1 2fflfcte«-f*R(£lR3 2 a 0±jS;$fr&*tPJ (Cu) T^^-tW 
if), ffiifw^Xl/^a ») IB: <«!*.* t U:, 5H%^ 
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Sfc, 2 aRlf&lBWk3 2 b <D—Jj<D (Cu) "C**^ 

KUU ifUCT^S-^A (A 1 ) , ffi#& (Zn) , i (Sn) , t (Au) X 
liv^y-)^ (Mg) MD^titv^it^HK, R£13 2aMS: 
JSR3 2 b<7)-»W7;^-^A (a l ) -e&&±§^(i, 
|y>)A (Mg) , i (Au) , fr/ (Ti) Xltm (Cu) j&*S§in$*LTi/> 
£ it^t L < > R&BI3 2 a £CTO£Jil3 2 b 0-}fr<a±j£#a s 3£#& (Z n 

) -?$>2>m&K&, acvny^A (Mg) , t;i/5-*a (a i ) Xf±^ 
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(Cu) «?tiO^;i:^iL<, R£i>ljg3 2 a&LTO£J]i|3 2 b co- 
U<D3£.$Lfti)^?y (Ti) "T?*&:£<&Kli, CltUZT;!^ A (A 1 ) i>m 

[0 0 3 5] 

±3ELfc «t d %tt®-frb%&tZMWk3 2 it, 8 0 nm-4 5 0 nmT* 

A 1 5<7)$SA^3 8 0 nm~4 5 0 nmt^-5^:i5V>t, 8Mfffltfi*£i6£- 
a&#£Ojfc3«^gj&*3%J&JlTi:fc»K #K> M3 2 alTO13 2 b O 
— ^0±^«rlB (Cu) hLTOi^y'jay (Si) « 

ixm.(Dimmmw^m^hfi^^x=^A o 5 nm^u-ft-Aco^t± 

fE^ii^M^ 1 %\>XTt-$-Z>Z £&X£& 0 Ztuzxt), tiftKAL OKttLX 

•7-^M^f^$tL7tlI±t) -e&£#\ $P>Ht±^o«S#j»*q¥«-r&3&^;J:o 
t, ffiftSL 0 KgJ5i-t& V-+Ft£-A 1 5 03£J^1S£ A/ ^,1 tfr 

[0 0 3 6] 

v^ 0 ^WlCf±, ffitl3 2)HJp(i2 nm~ 1 5 nmtc^t^ih^i 

o £*iti, ieilM3 2 <7)M/¥^2 nm^if xhz> t^tih^m.^-r^m^za^ 

&ft¥!$&<Dm&-t'frl l znbti%< 1 5 nm£igx.& t1f$RJlL 1<£ 

#WftSiW«T U Iff L 0 £*H-4 -f - * OfE^#tt^.OT^#tt^ 
itULi^^Wo lEIlM 3 2 <OHff7&* 1 Snm^^^ tf# 

S L 1 ©|B0kg5j£j&«Hfc"t & O * 1% tf - A 7 # y Y m$M Zflh RfcWk 3 
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ft, ffii«3 2co±f£m^ti*< it- fl|-C£>»K «>«ii£^ LT^T MS 
t>&v> 0 ®|xJi\ 2 00RCS^3 2 a C ft <b 2 ooRfcflll 3 2 a ?W;@£ffi 
£ft£Rrt>liI3 2 b <h^^^^> 3^«jt-e^>oT^> <£v>U £j£Jg|3 2a 

tM3 2 b t<Dmtz^ R/SM3 2 a %mf&irZ>m\- 1 KfcWk 3 2 b ^#^1" 
^*Wt^l^$^T^^^e7&^^ELTV^r^^S^^^ 0 ££>K. IB (Sn 
) (Ti) ^t>*4fl«itJbottit)iv>o 

[0 0 3 8] 

[0 0 3 9] 

l§m#M3 1,33 SrflUffi-r**tfl-»±, ffiffiSfl* U-fH-A 1 5 co?£:Kff 

ittcisv^-cif0j^iim#-e*tL(f#np^$tt-r, ^Ox.(i\ m^t/. sScffctK a 

1 2^OM0|ftit^fEil$l3 2\tZn-fZ>®:mmWL<7)WL£frh, a.i 2 o 3 , a 
IN. ZnCK ZnS. GeN, GeCrN, Ce02> S i CK Si02> S 

1 3N4. S i C, L a 2 O3, TaO, Ti02> SiAlON (S i02, 
A 1 2 O 3 , S i 3 N 4 WA 1 NOM) ^O^L aSiON (La 2 03, 
S i 0 2 W$ i 3N 4 <7)^t?) T)V^=.^A (A 1 ) , ~>D n> (Si 
) , -b'J^A (Ce) > *f-9 > (Ti) , (Z n) , ^ > ^ ^ (T a) 

snt:^ mim^ mvfo. Ritw&&wzzfth<Dm.&®*m^z>z.ttfx^z> 

o iff C «3>f mm 1 2flJ^fifii-^i§mfrM3 l Kov>Tf±, ZnSiSiO 

2 t<7)rl^ (ct Djiji L< ti. -*;ktt=8 0:2 0) ^fflv^^t^ti L< 

[0 0 4 0] 
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Ztz, itM3 1, 3 3 14, um<DM&Ki3V&it¥ft&<o&*&:*:-t&®. 

J*Ui3v>Tffiv>jaiJT3s (n) ^tt^tll-^Mt^ii:^iL^ 0 ^#14 
Oi^t^taMlt ^l^fS^M^'b^TTtAM 1 3 affii]t3{i^1-^iim#: 
13 3 K&\y*xmM-C$>t). 380nm~450 n mOil£ft«#K j3V»"CJ3flr^ 
(n) OftvMsmfc LTIi, T i 02W^5 o ff*WH3 30^t LT 
. T i 0 2 fcjWS L\<*<DteZ<7)tztbX&>&o ZbK, V-*f\£~-A 

1 5 £M#tL£it^> !fSMI3 1, 3 3«JR^tL|.x^;i/^-^iv^ 

Al 5 0feR«:«K*3V>Tlg;v*iBX«» (k) *tt*M*SiRt4^tW 
* L^o ZnShS i 0 2 fc<^rl^5.t^T i 0 2 ii^-ftik 3 8 0 nm-4 5 
0 nm<D$LmmmzlStf2>ffi^m. (k) 36*Jt«W/h$V» 0 
[0 0 4 2] 

^n^^isv>Ti§«#:m3 1, 3 3<Dmm^<7)x -? izmfczti&o 

[0 0 4 3] 

mmt. t&&izftLx&&mm<Dm£&zwvx\<*2> 0 3t&mm<DWL&\imm^ 
mmmh i<Dm^z\ti^mmir^^m:<oumzx^xmtir^^ %.mtm<D 
mumtmznvxm^htL&i&^A o 5 nmejsov— ^e-AtcwLTax. 

[0 0 4 4] 

i§Sfc3fc8B»**R: 1 0c7)faiiSD f #^^fflv^^<^^^^^S (#c 
ifrftfflOftgag^#fcfcv*T»ii&4 0 5 nm) ^ TA0J , A 0 X 0. 9 5 X5- 
z.t>tlZ>fcMZ f A 1 J . A 0 X 1 . 0 5X-5-x.btL2>fc&% [A 2 J t U A 
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0, A lRlf* 2 IC^tt^^^^-etL^tLTO, TlS^T2tfl.h, )t 
X = I T1-T2 I /T 0 

-a i 5^r^fi^^^n^r^^^m^U5%rti^^i;^tt^^jW^ 

mmmzTFtx^&o tt^t, ^wo^fi^j^xo'fg^/h^ittLti; 
nt^o&ft^ a o &*nxmm lx i> ytmmm^Mm^* < . ttz, 

[0 0 4 5] 

111 5Rl/m 6 ti, l§m«l3 1, 3 3<7)-^^MI¥t^iM^^«^JgX 

^ (7) mmx&z mi<D^?->RzfM2<n;s?-> zzit^tim^m kt^-t r ? 
7t*^ v^-rtL^M«^M3 1 , 3 3(Di&jj<Dmmzm7£Ltzm&zmmLx 
o mm t ytm&mofc&i&ftm x t <ommm i©^->j:w 2 <?> 

s*?->t%2>frlt, l^lf m^O^fH'W A OKfltf??-*^ A 0 = 3 8 
0 nm-4 5 0 n m<7)Y£;ftff ItKjS^T fi, H 1 - > t & LTZ 

nStS i 0 2 t<Dm/k^3 (*^Jt= 8 0:2 0) ^2W-> 
tte&ttftt LXT i 0 2 Wf>tt^o lf«#M3 1, 33(OWi:Ltfffl 

[0 0 4 6] 

0 5^.^12 6 J; 9 fc^ v>TtLO/N°^->tci3V^T^^^W<7)M^ 

EXt4ifm#M^M¥^P^LT^^Wtc^Kj1-^>o Z<Dtztb, ytrnmofemfc 
MX55n UlicDM/JvfgX 1 £ t &flfU¥£D 1 h U 211, 3@l • • 

• <7)m^MX2, X3 • • • *taiH^ftL?tLD2, D3 • • • t-fht^ 
Dn+l-Dn (nli^M) 
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o L^^ot, flftI3 1, 3 3^<H-^II|^D1, D2, D3 
[0 0 4 7] 

LfrL^tfb, Mmmfci ot^^tit mmmL o?uzmm3 2 tmm. 
<Dmm^%ti&t§;*rT& -ox i> mmm l 1 pwmm s 2 <Djjtm&L^-f 

WJH3 1, 3 3<7)^&< i:^-^(7)flI¥(iD2X{i-n^ifi^mTO± (D2, 

D3 • • • xitztihK&^mm) ^^awL^tfUo — ifm 

#M<7)MJ¥^ § 1" r & t , MiS^J i:io T If m# M \z? y ? C&te-Zrti 
tf&ZZtfrh, Z.<D&Z%mirtilf, mWi$-m3 1 , 3 3«<ii-^ 
M^tiD 2X(i«rtHCi5v^J¥^T (D 1 , D 2 Xfi i fih iz&^mm) Xh%> 

[0 0 4 8] 

J^±^^WtC#0.LT, ^W^^i-2>7fcf filial OTti, 3 
1, 3 3<7)^&< t & — ^roM^^D 2X(±-tLHiSv^j¥tz|^LTv^ 0 d 
*UCJ:«K itmmm<V$L^:mf&X£i& <JCp i.oo, KilM 3 2 <7)«c^!£ 
H<0 * y v 9 <D§££. l>Z ffiit-f %>Z\t t%Z> 0 

[0 0 4 9] 

ytmmwfcmimmx *£*)*2<-r2>tz#>\z nmmmmfomomm * d 2 

X 2 x 1 . 2 



thliE# 2003-3107557 



2003-057206 



^-v: 17/ 



/J^^^^MI? (Di) 3 0goii/HI^^^flil¥ (D3) *it<7)MI?-e* 
oT, 2 0 E <£4I/Mfi (X2) col. 2feVAT<D$imiifcmm§htiZ>mM'?& 

[0 0 5 0] 

itz, m 5RV~m 6 C^-fJ: o tC, |jl 1 <7V^ - >tr^5V^T(±, 
X 1 >X 2 

XUX2 

-e^&.T^'b, (WilfZnStS i02t<?)^ 

m7Z.Ltzm&tm£fr J tti&±t%:Z>o L/:^t, lfm#M3 1, 3 3©-^ 

±m~^<vmwi£m<vmm*D2xi*c\tii i z&^mm^m7zL, ±$m 

^ (^ktt = 8 0 12 0) ^j3U-&flI/PD 2 (i 1 0 0 nm~ 1 3 0 nm^* <9 
, T i 0 2 K£tf&JIU¥D 1 fi> 2 0nm-3 0nmt^o 
[0 0 5 1] 

±i£L£SEl3^^ l§m#M3 3 60^14-^ LTtiT i 0 2 ^fflv^^t 
Zjfi-fZ nShS i O 2 (*f i L < (±, -t;Wfc= 8 o : 2 0) £ffiv> 

^ <!: ti>i,zz<7)jsmzD2XteztL^ft\,*mmfc&feL, i§m#§i3 zmmt 
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i^ih-r^/c^nti^Mi lmizuwf&mmfcms i<Dmm^m<t^-t^ 

[0 0 5 2 ] 

ft, _t§a§§m«l3 1 , ffi£lM3 2 (MfJ|3 2 a, 3 2 b) ^^l§«#M3 
x.t£\ X/nV * 'J >^£^J^II;*&£ffl^&- £tfX£^ tp-Ci>, Ts^vZV 
[0 0 5 3] 

jii±^«^ <nn t L^mMMm k <t & mum&w 1 o com & x * 19 , r <?> <t 

9&«££W1-£ftfSi«fcl O^tfffcilL 1 C-r-^^fBili-^it^ 
H^tL/i^--if" e-A 1 5 £t\;A31® 1 3 a^^AItL, ^<^,££fBil)gl 3 2 

(NA) (±^!lx.(f0. 7^_t, l/-fe-Al 5^ftAii^Iilf3 8 0 nm- 
4 5 0 nmlCiS^^^, ^3: L < (i, VyX(Df%U%. (NA) (2 0. 8 5fl 
Jg, 1^-+P^-A 1 5<7)tfiAli4 0 5 nmllJg^IS^^tL^o 
[0 0 5 4] 

i O <£ ? & W - -*f If - A 1 5 $ tch t fiEilH 3 2 tmm £ *U t £ 

? 2 a ^Mti.TciSTOis 2 b ^mm.-r hitmm^^ 

n<D$&ft (77>?mm (Dmtmtm^'otzm.tte&ztfrh, z\K*mmL 

[0 0 5 5] 

%%.iE.2tix^htztb{z^ mrnmh i (Dytm&mwk&m^mtig^z^o z\ 
<ntztb, ^mmimt-x v) — -+f tf — a 1 5««siLTk rm^mnm 
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#K4?fc<, tit. ^*#l'--*f<Z>Kigtf<bo#fcJ: t) u—*f\£-jU 1 5<7)« 
^l^tt-?.^ (AO) ^^-rtLTV^^t-^oT^, P^aOTfcit^ (T 
0) <h^#^fi^£t#£C<b7^-r#&o -^^^6, ±®Olf^L 1 rt ? T®<7) 

it Hin l o mm • s£ k-s- x. h i^vh $ < , it mm l o £ kii • w£ 

SrStJe L Ttf 9 - £ * & o 

[0 0 5 6] 

[0 0 5 7] 

d i o ^sb»$^t'-^ ytxmm 

1 3 a^t>V— f tf-A 1 5rt«j-£*L, -e<7)R|^M^m^tL^> 0 
, ffiilM3 2ti. (1211-7 -^M) htM^I^^ 

tv»Sifc*»?>, U-^f\£-A 1 5^7lcAlt®l 3 a^?>HS^LTffi^3 2 <D 
-^C7t-*^^WO Sfrt^i * ft ttJ I" li\ P — 9* tf — A >&« HB M £ tt 

[0 0 5 8] 

m 7 (±, 1 0 <7>lf L 1 KttLXT- ? *UB.1rZ>tztb<D\s-4f 

5<D^)VX$p*?-Zs<DfttL^—m*7F-$-mX«&t), (a) fi 2 T# 
f^MtJI^/^W^jA^-y^L, (b) it3Tm^*MJ&1r2>Wi& 
<7)^;i/^iW*->£7FU (c) l*4Tm j 5* : M>J&-tZ>Wj'kV>^)\'*W*f f - 
>£tfU (d) »i5 Tlg-5§-~8 Tm^Wtfct &^<7)^;l/*?iJ^*->£^ 

[0 0 5 9] 

H7 (a) - (d) H^i"J:9^. ^^l/^^ij/f ^ - Xi^Tii, »ffcf 
-A 1 5 0§^(ife^W-Pw, 4>f|/W-PmM»^-P b-frbtzk 

3 oots^&jg (3m) ^nzti&o 
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[0 0 6 0] 

ztihum^u-Pw, * m * * 7 - p m & ximms * 7 - p b <o m& t w o V > T ( i 

^ 

P w>Pm>P b 

Eft/W-Pwi: Ltli, B?Jt^ J:oTffi«lL 1 K^ifr£RJSII3 2 a, 
3 2 b* s jgtt2S#i-* i -9 fcffiv^^WitSljeSfU ^F^^-Pml^li^ 
7-PbtL"Cfi, WMZIxrkmmmL lK^ttl2>Kfcm3 2 a, 3 2bri s 

Ci o XRJ&m 32a, 3 2 b K#x. £ ^f^#^15 t ^ iT4 < „ IB®/* 7 - 
Pw^oV-f tf-A 1 5 0J!li*t»Cj: 9 2ni&3*t7iRJfcIS3 2 a, 3 2 b^ 

[0 0 6 1 ] 

0 7 (a) C^tJ;9i:, 2 Tf f *f l/-f 1 5 0feg 

^xikti ru tcKjg^n, -eom, &3$mmt c i^ ? #A^tL-?> 0 

, if fcf-A 1 5 05IS(i^^ ^ >^ t 1 mifflKliswTti^W^-Pml:: 

1£te£ ft, 9 4 % y y t i l frh 9 4 \ y? t i2i -cojKH ( t t o P ) 
^Tfifag^w-PwKSbeSfu 9 4 \ y>rt l 2^e>^>f ^ >rt l 3it 
t c i i^v^tis^w-p bc^?^ *-r^>^t i3mptic^ 

V^T(i|fW^/^7- Pmt'iS^^tL^o 
[0 0 6 2] 

ifc, mi (b) fcjjcfj:^^ 3 Tif ^Mt^f ^ W-*ffcT-A15 
OfBS/W^fBcii r 2 J KKJgSfU i$iP81W t c i* s lfA$tt* 0 f 

&t>*>, 1/— fkf-A l 5<£>3&JK(±*>f 5 t 2 1 JSliifr Kis^r 7 - 

Pmfc&SeStU 9 4 < y>f t 2 1 frh9 4 ^ yy t 2 2 £-Ctf>8§W ( t t o p 
) RZ/9 4 <y?t23frb?4$ y>f t 2 4it«l (t i p ) KfcuTte 
fB$1^7-P wfcR5g$*u ^^5>^'t 22^f>5"fr/^t 2 3 

(t 0 ff) 4 <y?*t 2 4frh9 4 ^y? t 2 5 i-COJWBJ ( t c i ) 

lcj3V^T(i»Jg/W-P bKtS^Sti, *>f 2 5 J»K:i3^-t(2f?W 
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[0 0 6 3] 

£<bn, El 7 (c) tc^-ri^tc, 4 Tif ^Mt^i^ U-f 1 

5<7)te$i^°^^mfi r 3 j izmfczti, r^mmm c i^a^^^> 0 

-T&t^ U-f 1 5 <£>SM(i? * >^ t 3 miffiKis^Tti't'W/^ 

- P m K&jgS *U 9 4 <y?t 3 1 * 4 ^ y? t 32i ffl ( t t o 

p ) , ^^r/^t33^"b^^r/7t 34i wjtsra ( t m p ) Rzf '9 4 ^ 

3 hfrh9 4 \ y*f t 3 6 t~C<Dfflm (tip) tcjoV>T(iIBit^7-P 

wtci&^stu 94 ^ >^t 3 2^"b^^ < yy\. 3 3 t-cojro (t 0 f f ) 

^ 94 <y?'t 3 4frb9 4 S.y?' t 3 5i X<DMffl (t 0 ff) W^f^ 
3 6**?)^^ 5 >^~t 3 7 ^T-^lTO ( t c i ) K&^T«Jlc^7-P b 
fcWtfcZft, 9 4<y?t 3 7J^I^^i5V^T(iS^f r H V^7-PmtC|^$tt^ 

o 

[0 0 6 4] 

^LT. EI 7 (d) C^tj:9i:, 5 Tim^- 8 Tim^Zftfo-f Z>m&. U- 

^^m.-rz>^^ft^fh r 2 j ~ r 5 j Kis^sft&o -oJt^-k, rtr 

- A 1 5 O^Jg(± N t t0 p (^^^>/t4H^^^fr/^t4 2i •COJS 
W) x t mp (^^f^^t43^f)^^5>7t44lwm 9 

t45^f>^^<>^t46i -ecDffiw^) w t 1 p oama {9 4 \ y? t 4 

7frb9 4 ^ yy t 4 8 $-C?)fll3P«B) ^£>v*T(if££1^7-P wK«Be£*U * 
t 0 ff (^^5>^t 42*»t>^>f 5>^t 43S tOiffi, 9 4 \ y 

y t 4 6 a* 9 4 \ y 7 1 4 7 s -eoanww swwra t c 1 * * > ? 

t4 8*^^^r/^ t4 9 it^ira) Kj3V>T{i*J^7-P b 
, <€■ OflHoflfl v> X (i 7 - P m KWlte. Zft&o 
[0 0 6 5] 

|B^N°7-Pw^^oV--if if- A 1 5<7)BSttlCj:oT, tf fR« L 1 K^fL* 
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2 a, 3 2 b U BfM^S^ £1# o£fS»^-*M^J&£ 

[0 0 6 6] 

[0 0 6 7] 

[0 0 6 8] 

Stot*4:i:liv^ txi>%^ 0 
[0 0 6 9] 

[0 0 7 0] 

3 2 a, 3 2 b^t:io-CM?tlTV^^ iEty&KffeOlRk «x.lf*3W 

Rftfc*Si*#:aij&*£ i fix v> r & mt> & v> 0 

[0 0 7 1 ] 

SfcK, ±JEL^gBS«t#:i 0»i««$*L^2ooffif«« (L0, LI) * 
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mz.X^2>*K M£*ut3*&Jt<Dflt«* (L0, LI, L2 • • •) SHStx 
10 0 7 2] 

«b tf> H M ^> K5e $ -?> & O T (i & v » 0 
[0 0 7 3] 

j^t^^si: «t <o , miRifm2 K^+yt&mmfe i o ^ <bit m los^i 

1 2 fcHiUfcLfcHM^ o$ «#«tl K iSWL H^lSi 1 
3<7)^^^^^^fSll«#:-9->^^^L7to If^WLO-^SWfMWl 2 

[0 0 7 4] 

£1% ltffiMSt:i^ m*l. 1mm, gSl20mmt*^ Mfc^ 
[0 0 7 5] 

^z, i^7^^'j>^iti:-t7 l a a 

#9 > K 1 1 b^ff^^tLTv^ffiijO^ffitcZ nS^S i O 2 (*Mfc 
= 8 0 : 2 0) ^C,i^il#:l3 L I (C u) K T ^ 3 - A (A 1 ) &2 
3 a tm%«]£*L, & (Au) 1 3 a t m%^Jjn£ frT^f^ <b &&J?£ 5 
nra^M3 2a, ->'J3> (Si) 4 nm«>13 2b, T 

i O 2 3&*£>£&J?$ 3 0nmcOlfm#M3 3 SrJH^/^y ^ffiHi VftZf&Ltio 
MMfom3 1 <Z>UgJ¥ti5 nm-2 4 0 n mOHl-Ct^ K&Jg L fc 0 
[0 0 7 6] 

fLt, If 3 3±t:, 7 * »; ^^^l^tt»J3l ^f>n-fSC 

<t «9 n-x^r ztuzmftmimttLxmz 1 o o ^ m<^*isi 1 3 * 
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[0 0 7 7] 

>k^, 2 a ^ffltLtf ^> (Ti) \ZT)V$-VA (A 1 ) 

3 a tm%mnz*>iz-¥[ft*m^izm*> mmmi*-*r > 7° ^ # 1 trains lt 

, jfclE»*f#-9->?># 2 £fl^L£ 0 fti£fili#^ 2 K£v>T *> , Z 

n S <h S i 0 2 ^^^ (*Mfc=8 0!20) ^f>^^il#I3 1 OJUJ^fi 
, 5 nm~ 2 4 0 n mOffcHTffi* K!£5e$ftT^4o 
[0 0 7 8] 

nS^S i 0 2^^ (^Ht=8 0:2 0) *m^& £ £ i>lZ*r<7>mJ?.& 5 
nra-2 4 0 n mOf&BTil* K^fc L/^ftUti, ftSE^&ffc^ >7^# 1 t TO 

[0 0 7 9] 

#CK, itm#«l3 1 <D*mt LTT i 0 2 £JB^fc1fe{±, ^f£§lM^>7°^ 

# 1 t mffitz LT, 7fciE§»ffc^ > 4 Srf^jR L fco jteSBSy»#-9" > 

4 tc£v>-Tf±, T i O 2 ^^^^>M*^M3 1 <Dmm&l 0 nm~ 1 8 0 nm<D 

m H -ett * i>z wcm. £ ti x v> & 0 

[0 0 8 0] 

i§m«i3 3«u l-ct i o 2 ^ffl^^ mmm^yf 

# 5 H£v>T{±, T i O 2 ^<b&£f§m#$l3 3<9§IJP^5 nra-180 nm<7> 
i£ H * Kjg $ ft. X 0 

[0 0 8 1 ] 

mmm^yy°)^# 1 ~# 5 K-g-t l 1 • *m**.mz* 

[0 0 8 2] 
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[ill 



















tt*4 

mm 


Ti0 2 
30nm 


Ti0 2 . 
30nm 


ZnS-Si0 2 
5-240nm 


Ti0 2 
30nm 


Ti0 2 
o-\ ounm 


St6B!32b 


*m 

mm 


Si 
4nm 


Si 
4nm 


Si 
4nm 


Si 
4nm 


Si 
4nm 


£l£IIS32a 


***4 

mji 


CuAIAu 
5nm 


TiAl 
5nm 


CuAIAu 
5nm 


CuAIAu 
5nm 


CuAIAu 
5nm 


^m<*H31 


tt*4 


ZnS-Si0 2 
5-240nm 


ZnS-Si0 2 
5-240nm 


ZnS-Si0 2 
25nm 


Ti0 2 
10-180nm 


ZnS-Si0 2 
25nm 



M (ZnSfcSi0 2 <h<7>^^) ^f>^^i§mfrMomff^fl^^^k$-^ 
. ^fS»#-*f 4. #5*3i»Tt±. ^2c7)/^->^^1-^# (T iO 

[0 0 8 3] 

Jf, 7fcfS^#-9->7°;W# 1 Cov^t, E4C/TfA 0£4 0 5 nmCt^ 
Lfc»#K£lt£S!«tei!3 1 (ZnStSi 0 2 tf>?!^% (^;Wfc = 8 0:2 
0) ) OlSJPfcft2»^O«g##&X*ajjeLfc 0 ojt), £v^:ftM3 
1 ©I|ffj&**fc&«tf:l;:*tU AO (4 0 5 nm) K i3 & 1f 8Uf L 1 
$T0, H (3 8 5 nm) Ki3»t SflffRJl L 1 ^)3!6lIfT 1 . f^:, A 2 

(4 2 5 nm) K is it * IWfRS L 1 0*2*fT 2 £*fr-P*LiHl5£Lfc&, 
X= I T1-T2 I /T 0 

SiW«>a£Mt#j£X £ OBB«*ffll5c Lfco PJteOI^^EI 8 tc^-To 
[0 0 8 4] 

as [z^k-rx o ytmwmfo*ryy°^# 1 -eta, i§m«i3 1 ©is^5 n 

ra-2 4 0 nmtr^^|EHtCi3V>T^ii^(OmS^#JKX^3liI^/h'(i^{±J 
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JjlU 1 0gO®/HS<!:&&§IJ¥D 1 (±ltj2 5 nm, 2 [U g <£>S'MI i: 4' &lg|J? 
D 2 ii^tJ HOnm, 3 HI g O^/hH h & & JjIJ¥ D 3 2 0 0 nmt^of; 0 
1 \M\B<Dm^mX 1 <7){I(i*tJ 1 3 %> 2|fiia<7)S/h'(iX 2 <7)Hfi^5%, 
3 0@<7)®/J^'fiiX 3 Olifi(2#j4 %^$>-z>tz 0 ZtlbZX*), Z n S t S i O 2 <7)1 
^ (^Mfc=8 0 : 2 0) frh%2>mmfcWk3 1 <OJHJ?£D 2 Xli *UI&^ 

4£#Jt < W x. h ft Z> d £: £ ti tz o 
[0 0 8 5] 

. |5j*iHLT, Jtmmfay-yy'^tt 2 tCov>T&, A 0 = 4 0 5 nrntCfS^L 
^^H^lt^l§m#M3 1 (ZnStSi 0 2 <^S^t/ (^e^Jt= 8 0 12 0 
) ) OM)¥i:^M^<7)^ft^JgX^iiJ^L/io $J;e<7>IS:££l2] 9 ^-r o m 
9t:^fj:^:, TfelEll^^^^* 2 K£v>Tfc> !§m#J]fl3 lcoiIJ¥^5 
nm-2 4 0 n mt$)^iii:i5V^M«Wtftf MX 3 HJOM/h'fit^ 
ffl^U 1 (II i O^/hflt t ££g|jyD 1 IW]2 5 nm. 2 EI g O^/MS <h & &Jg| 
fD2(i|U 2 0 nm, 3 IH g <DWhm. t & £Jg|I¥D 3 itffi 2 0 0 nmT*o£ 
o itz, lEIBOffi/hffiX 10ffi»±l&7%. 2 HJg^fe/jN'fitX 2 0114*5 5%, 

3 in g ^n/Ht x 3 offi f±& 4 % * o tz o i am: «9 ytmmmvfy- y ~? ^ # 1 

fciq^ ZnS^S i 0 2 <7)^tJ (^Mt=8 0 12 0) ^&&ff«#:J)fl3 
[0 0 8 6] 

^HIsJ^LT, ftfBfi$t#:^>7°;i/# 3 Ko^T&, A 0 = 4 0 5 nmi: 

mfcLfzm&K&iiz>mnfom3 3 (znsts io 2 ^ii (^=80 

: 2 0) ) 0^<h7fcM^O^ft^#«X^iiJ^L^o rliJ^ois^^mi OK 
^1"o 0 1 0^fJ:?(:, ^SEIl^fr^^^* 3 KiS^TJi, mmfeWk3 3 
<7)MJ¥^5 nra-2 4 0 n mt* &$SBK £> v^T5fcii7W<7)r^S^#JSX K 3 EI 
Ofe/JMt^ffiijl l> 1 EI g Ofe/Mt <h & £ Jg|J¥ DH±l^3 0nm, 2EIg O^/h 
^ilt^^mJ¥D 2 tilt 1 2 0 nnu 3 Elg<7>M/MI<h &£Jg|J¥D 3 1±& 2 0 0 n 
m-C&^fZo ifz, 1 Elg^M/h'fltX 1 0'fi(i^5%, 2 EI g OH/HIX 2 com 
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ii&0%, 3 @gcol/hffiX 3 Wffi»±i^3 -tiCJ:^ Z n S S 

i0 2 ^t (^=8 0 : 2 0) ^&&i£S#:M3 3 OHiP«:D 2X*± 

[0 0 8 7] 

K5EL^:»^JCi5tt*Sim#il3 1 (T i 0 2 ) OKfftjfeSaspOjRK^ft 
X^iil^LTto iH5eOj|**£0 1 1 tw^-f 0 m l l t;^1"J; d C 3fcfBS$M£-9- 
4 K*3V>T&, lfm#M3 1 <£>MJ¥ri ? l 0 nm~ 1.8 0 nmTfc&fSB 

tciji/^-rjtaa^oiftft^jsxtc 3 BoiwaiiL, 1 sgo^/Htt & 

^iSDllil^Onra, 2 @ g Ol/J^ t ^ LIU D 2 li^ 9 0 n m , 3@g 
Offi/MIt fcaffilJPD 3 ft ft 1 6 0 nmt^o/co 1 0 g O^/HfiX 1 <£>fltf4ft 
11%, 2 HI g offi/MBX 2 ofittift 11%. 3 H g ote/hfitx 3 oflttift 2 1 

tLtci5v^fflc^L/c^i:^]¥?rD2 3iL(i-tLtci5^MI?^^Lfc^i: 

[0 0 8 8] 

$^Hra«JCLr, 7 fr# 5 tov^T^ A 0 = 4 0 5 nmH 

I^L/i^H^tt^lf«#M3 3 (T i O2) <3*lffi:#38«^Oft£«#jK 
X£«iJ5eL£o rliJ^^^m^HI 1 2 Ki^-to m 1 2 tc^i-J: o ftffiM^-^ 
5fc*3V>-Cli. ltm#M3 3<£>JgJlEj& ? 5 nm~~l 8 0 nmT^^lgHH 

fc^T^a^&siK#jsx^3igos/hfl[75*ttiat. i nmtf>ffi/Mit&& 

IfDllil^Onm, 2 0 g Offi/M6 1 * *BIJ?D 2 tilt 9 0 n m, 3HIg60 
®/JvfiI£&&Jg|J¥D 3 (4ft 1 6 0 nmt^ofco ifc, liSOl/hiXlOf 
2@l©S/MX2©ttfilt)2 5%, 3 HJgO^/JvfjtX 3 Oflttift 
4 3%t^ofco i*tt3J:i), T i 0 2 ^"o^^§l#13 3 0l)|l:D 2 3H4 

[0 0 8 9] 
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^ <b . W - -*f bf - A O^S^l* L T & T* Olf =&J1 KiUjg-f & U — tr - Aft 

[0 0 9 0] 
[HI] 

^l#W^^ (b) it (a) fc^1-Affi£i£*Lfc«#ltf®0t?**o 
[0 2] 

[03] 

o 

[04] 
[0 5] 

»«#«3 1, 3 3<D-x<ommkitftMm<n$L&&ftmxt<nm&<Dmi<o 

9 - y im^:^} ^jfk-t 7*7 -7 z> 0 

[0 6] 

lf*#:M3 1, 3 t^llf OfItMXi:(OriM2(0 
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[0 7] 

mmm* i o oit mm Li«atf-^ sa»-r ^;^i/-fn*-Ai 

5©^^^->0»i L^— mZTF-Tm-Z'&t) , (a) li2Tllf 5:ffM 
ir&i#^c9/^l^iJ/^->£^U (b) (iSTff^W^tl^/^W 
->£tfU (c) (i 4 Tf f fi^t - > 4^ L 

, (d) (±5 Tjf-^~8 Tm^r^^-fh^<D^)V^n^9-y^7^LX^h 

o 

[SI 8] 
[0 9] 

[m i o] 
[mil] 

Xi<Di#^t^77t^^.o 
[HI 2] 

i o mmmi* 
i i 

1 la, 12a 7*)V-7* 
lib, 12b 7 > K 

1 2 p^n 
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1 3 ytm&m 
1 3 a %\mm 

1 5 U— f tf — A 

3 1,33 mwfom 
3 2 ism 

3 2a, 32b KfcWk 

l o , l i m mm 
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[Ell] 



1 0 




(a) 



l If tf — A 



1 3 a 




(b) 
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